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In This IssuePromiscuous Mutant EcoRI Endonuclease
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Restriction endonucleases display incredible DNA sequence discrimination, but point mutations in the endonuclease can relax this specificity, with
lethal consequences. A138T mutation in EcoRI endonuclease displays relaxed specificity, although it enhances protein-DNA binding. Unexpectedly,
this reflects more favorable entropy change, DS, and more unfavorable enthalpy change, DH. The crystal structure of the A138T-DNA complex,
reported by Sapienza et al., is nearly identical to that of the WT complex, with minor differences in contacts to DNA, located outside the restriction
site, and absence of two particular water molecules, present in the WT complex. The authors investigate relationship between structural and ther-
modynamic data and suggest multiple reasons for the improved DS.
Sequential Conformational Changes of TonB-Dependent Transducer
PAGE 1383
Transport of molecules larger than 600 Da across the outer membrane of Gram-positive bacteria
involves the periplasmic domain of the TonB-dependent receptors, of the outer membrane, and
TonB-ExbB-ExbD complex, of the inner membrane. The transport consumes energy and involves in-
teractions between the periplasmic TonB box of the receptor and TonB. The structure of a full-length
TonB-dependent transducer, describedbyBrillet et al., reveals that residues of TonBbox interactwith
the periplasmic signaling domain through a mixed four-stranded b sheet. The signal transduction re-
quires a conformational change involving a b strand lock-exchange mechanism and movements of
the periplasmic domain. (Figure modified from Brillet et al.)
No ‘‘Calcium-Myristoyl Switching’’ for GCAP1
PAGE 1392
Whereas the myristoyl group mediates membrane targeting in some neuronal calcium sensor (NCS)
proteins, the role of the acyl group in many NCS proteins is unclear. The packing of the myristoyl
group in structure of Ca2+-boundmyrGCAP1, reported by Stephen et al., is opposite to that observed
for the acyl group in Ca2+-bound recoverin, another NCS protein representative. The acyl group is
buried inside Ca2+-bound myrGCAP1, where it stabilizes a pronounced kink in the C-terminal helix,
bringing together sequence elements crucial for GCAP1 activity. Surprisingly, the acyl group in
myrGCAP1 remains buried in the Ca2+-free state and does not undergo ‘‘calcium-myristoyl switch-
ing’’ observed for other NCS proteins.
Structure of the RNA Binding Domain of Telomerase
PAGE 1403
Telomerase, themolecular machine that replicates telomeres, has long been implicated in cancer and aging. It is therefore essential to understand the
biological function of this remarkable eukaryotic enzyme and provide information for identification of useful cancer and aging therapies. Rouda and
Skordalakes present a high-resolution structure of the RNA-binding domain of telomerase (TRBD), a highly conserved and essential domain of the
catalytic subunit TERT. The structure illuminates aspects of the mechanism of RNA recognition and binding and it could serve as an ideal candidate
for the design of the first direct inhibitors of telomerase.
Recombinant IgE Antibody and the b-Lactoglobulin Allergen
PAGE 1413
Allergy is caused by the adverse immune response to
commonly harmless proteins, allergens. The allergic
reaction arises from the crosslinkage of allergen and
class E immunoglobulins (IgE) bound to surface of
tissue mast cells or blood basophiles. Niemi et al.
present a crystal structure of the Fab-fragment of
IgE antibody in complex with ß-lactoglobulin, a major
allergen protein from bovine milk. The immuno-
complex structure shows, surprisingly, that the IgE
antibody binding site is located on the flat surface
of the allergen and not in the protruding region, which
is typical for prevalent IgG antibodies. (Figure adap-
ted from Niemi et al.)
Structure of the Yeast Inner Kinetochore Subunit Cep3p
PAGE 1422
In budding yeast, the four-protein CBF3 complex (Skp1p-Ctf13p-Cep3p-Ndc10p) initiates kinetochore assembly by binding to the CDEIII locus of
centromeric DNA. Bellizzi et al. report a 2.8 A˚ crystal structure of a truncated Cep3p [Cep3p(47-608)], lacking only DNA-interacting Zn2Cys6 cluster
region. The authors modeled the interaction of Cep3p with the CDEIII locus of centromeric DNA, using the structure of Cep3p (47-603) and the known
structures of Zn2Cys6 cluster domains. Unlike most yeast transcription factors that contain large unstructured regions, Cep3p has a well-ordered
structure throughout essentially all of its polypeptide chain. This might suggest that kinetochore components evolved to fit a fixed geometry, critical
for ensuring the high selectivity of kinetochore assembly.Structure 15, November 2007 ª2007 Elsevier Ltd All rights reserved xi
Structure
In This IssueConformational Flexibility of Kapb2 Is Segmental
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Karyopherinbs/Kapbs/Importins/Exportins mediate the majority of nucleocytoplasmic trafficking. One of its members, Kapb2/Transportin, imports
numerous RNA binding proteins into the nucleus. Cansizoglu and Chook present the crystal structure of unliganded Kapb2. This structure, together
with previously reported structures of Kapb2 bound to Ran and import substrates, now completes the structural snapshots of this nuclear import
pathway and allows comprehensive analyses of conformational heterogeneity of a protein with unusual HEAT-repeat architecture. Conformational
flexibility of Kapb2 is segmental, with movements occurring between three major segments. Two segments are rigid and rotate about a hinge,
and one shows conformational changes throughout its length.
Evolutionary Pressures on Yeast Protein Interfaces
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Recent work has concluded that the best predictor of protein evolutionary rates is mRNA expression level. Highly expressed proteins evolve more
slowly, but the mechanisms of this correlation are unclear. To characterize evolutionary constraints on proteins and protein interfaces, Eames and
Kortemme integrate three-dimensional structural information on protein complexes with data on mRNA levels and protein abundance in yeast spe-
cies. The authors suggest that mRNA and protein levels each report on distinct selective pressures that may be associated primarily with the cost and
functional benefit of protein production. Interfaces of proteins with low mRNA levels may have higher evolutionary flexibility and could constitute the
raw material for new functions.
A Step Closer to Malarial Vaccine Develoment
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Apical Membrane Antigen-1 (AMA1) is a leading malarial vaccine candidate. However, extensive polymorphisms
may limit the ability of AMA1-induced antibodies to protect against all parasite genotypes. Single-variable-domain
antibodies, such as the IgNAR isotype from sharks, display unusual binding loop architectures compared to con-
ventional antibodies. Henderson et al. identified one such IgNAR targeting AMA1 across 3 P. falciparum strains.
Cocrystallographic structures show the extended antibody CDR3 loop penetrating a conserved hydrophobic cleft
on the AMA1 surface. These findings provide insights into mechanisms of antibody binding, have applicability
in malarial vaccine development, and will guide strategies for design of reagents targeting cryptic pathogen epi-
topes. (Photo credit: Stewart Nuttall, Victor Streltsov, and Janetta Culvenor).
Negative Regulation of Lis1-Ndel1 Interaction
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Ndel1 is an important, conserved protein involved in cell division, neuronal migration, and other phenomena. Its biological function depends on its
interactions with the microtubule motor dynein and with Lis1—a product of the causal gene for Miller-Dieker lissencephaly. In this study, Derewenda
et al. explore themolecular basis of the interaction of Ndel1 with Lis1 through a synergistic combination of X-ray crystallography and other biophysical
methods. They show that the coiled-coil domain of Ndel1 forms a stable parallel homodimer and suggest mechanisms by which the Lis1-interacting
domain can be regulated by other proteins.
Predicting Conformational Transitions of Proteins
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Enzyme activity, signal transduction, and ligand binding are dynamic processes involving essential protein conformational changes ranging from
small side-chain fluctuations to reorientations of entire domains. The fast and accurate prediction of protein flexibility, however, is one of the major
challenges in protein science. A novel approach developed by Seeliger et al., tCONCOORD, allows the computationally-efficient prediction of protein
conformational transitions based on a geometrical analysis of a single input structure.
Structure of the SOCS4-ElonginB/C Ternary Complex
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Tyrosine kinase signaling is tightly controlled by negative feedback inhibitors, including suppressors of cyto-
kine signaling (SOCS). SOCS couple SH2 substrate recognition with SOCS box assembly in ElonginB/C-cullin
ubiquitin ligases. Classical members CIS/SOCS1-3 stabilize the SH2-SOCS box domain interface with their
conserved C terminus, but variable C termini in SOCS4-7 impose alternative packing restraints. The
SOCS4-ElonginB/C ternary structure, described by Bullock et al., reveals a drastic conformational change
that leads to a novel packing arrangement for the extended SOCS family. The high-affinity SOCS4 site in
EGFR (pY1092) suggests an alternative mechanism for EGFR degradation.
Structure of Human Mitochondrial TyrRS
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Bonnefond et al. describe the 2.2 A˚ resolution structure of the exclusively mitochondrial human synthetase tyrosyl-tRNA synthetase (mt-TyrRS). The
tyrosine-binding pocket and adenylate-binding residues are eubacterial-like. External bulges and the electrostatic surface potential are idiosyncratic.
The protein in complex with an adenylate analog shows an asymmetry propagating from the dimer interface towards the two catalytic sites and ex-
tremities of each subunit. Mutagenesis reveals residues functionally important for tRNA recognition and confirms the narrowness of tRNA acceptor
stem entry site.xii Structure 15, November 2007 ª2007 Elsevier Ltd All rights reserved
